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Abstract
Studies of the effects of disclosing stressful experiences among patients with rheumatoid
arthritis (RA) have yielded inconsistent findings, perhaps due to different disclosure
methods—writing or speaking—and various methodological limitations. We randomized
adults with RA to a writing (n = 88) or speaking (to a recorder) sample (n = 93), and within
each sample, to either disclosure or one of two control groups (positive or neutral events),
which conducted 4, 20-minute, at-home sessions. Follow-up evaluations at 1, 3, and 6 months
included self-reported, behavioral, physiological, and blinded physician-assessed outcomes. In
both writing and speaking samples, the disclosure and control groups were comparably
credible, and the linguistic content differed as expected. Covariance analyses at each followup point indicated that written disclosure had minimal effects compared to combined
controls—only pain was reduced at 1 and 6 months, but no other outcomes improved. Spoken
disclosure led to faster walking speed at 3 months, and reduced pain, swollen joints, and
physician-rated disease activity at 6 months, but there were no effects on other outcomes.
Latent growth curve modeling examined differences in the trajectory of change over followups. Written disclosure improved affective pain and walking speed; spoken disclosure showed
only a marginal benefit on sensory pain. In both analyses, disclosure’s few benefits occurred
relative to both positive and neutral control groups. We conclude that both written and spoken
disclosure have modest benefits for patients with RA, particularly at 6 months, but these
effects are limited in scope and consistency.
Key Words: rheumatoid arthritis, pain, emotional disclosure, expressive writing, stress, emotion, clinical trial
1. Introduction
Stressful experiences influence pain and adjustment [7,24,33], and having awareness and expression of emotions,
rather than avoidance or inhibition, is thought to be adaptive [10,14]. To test this, Pennebaker and Beall [25]
developed a paradigm in which participants are randomized to write for several 20-minute sessions about stressors
and feelings (i.e., written emotional disclosure, or expressive writing) or about non-stressful control topics, and
changes in health over subsequent months are examined. An early meta-analysis of healthy samples found a
moderate benefit of disclosure [30], although recent meta-analyses of clinical samples [9] or that included more
studies [8,11,19] revealed weaker effects.
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Seven published studies have examined emotional disclosure in patients with rheumatoid arthritis (RA). The study
of Smyth et al. [31] was most supportive, finding that disclosure improved physician-rated disease status; however,
other studies have been less supportive. Danoff-Burg et al. [6] found that fatigue—but not pain, disability, or
psychological functioning—improved after disclosure. Kelley et al. [13] reported improved affective and physical
functioning, but no change in pain, joint condition, or behavior. Broderick et al. [5] found little or no benefit when
disclosure occurred as a part of routine clinical practice. Wetherell et al. [36] noted better mood and less disease
activity after disclosure, but the effects were due to unexpected worsening among controls. Van Middendorp et al.
[34] found no effect of disclosure on clinical outcomes, but some evidence of improved immune markers. Finally,
Keefe et al. [12] reported no benefits after either private or nurse-facilitated disclosure.
The available literature on emotional disclosure among people with RA has many limitations. In particular,
speaking rather than writing has often been conducted. The study that demonstrated the most positive effects [31]
used writing, whereas four studies used speaking into a recorder [12,13,34] or to a nurse [12] or permitted patients to
choose the method [36]. The other two studies had additional limitations, including not verifying or obtaining
patient writings [5] or using a mixed-diagnosis sample (RA and lupus) [6]. Also, most of these studies have not
conducted manipulation checks, verified credibility of control conditions, or examined the content of the disclosures.
Samples have often been quite small, such as 25 or fewer patients per condition [6,12,31,36], and follow-up periods
have typically been 3 months or less [6,13,34,36]. Control groups are usually emotionally neutral, thereby
controlling for time and effort, but failing to control for the personal, emotional relevance of the disclosure, such as
might be obtained with a positive emotional disclosure exercise. Finally, no study has yet combined self-report,
physician or clinical ratings, behavioral observations, and biomarker outcomes.
This study had two main goals: a) to examine the effects of both written and spoken disclosure separately among RA
patients in a single study, and b) to improve upon prior studies by using multiple follow-up assessments over 6
months with a broad outcome battery, testing disclosure effects against both emotionally neutral and emotionally
relevant controls, and conducting manipulation checks, credibility checks, and content analyses to inform
interpretation of the results.
2. Methods
2.1 Participants
We recruited adults who met American College of Rheumatology criteria for non-juvenile RA from one of several
urban or suburban rheumatology clinics. To ensure that the outcomes had room for improvement, included patients
had to report experiencing pain or disability due to their RA in the preceding week. Exclusion criteria were a lack of
RA-related pain and disability, physician-suspected or diagnosed cognitive impairment (dementia or psychosis),
illiteracy or non-English speaking, the presence of another autoimmune rheumatic disease or other major medical
condition for which they were receiving treatment, being physically unable to write or walk, participation in another
clinical trial, or planning to leave the area within 6 months.
Figure 1 depicts patient flow through the study. Of 425 patients contacted for participation, 173 (40.7%) were not
interested, and 71 (16.7%) were ineligible (primarily due to the presence of other medical conditions or lack of
current symptoms). The remaining 181 patients (42.6%) completed the baseline assessment and were randomized,
first to a sample (writing or speaking) and then to experimental conditions (disclosure or one of two control
conditions). Table 1 presents demographic data for each sample (writing or speaking) and for each experimental
condition within the two samples, including the two separate control groups and the combined controls. Overall, the
181 patients in the study were largely female (84%), included a substantial percentage of African Americans (44%),
and averaged 54.6 years old (range of 20 to 74 years), 13.5 years of education (1.5 years post-high school), and 11.2
years since being diagnosed with RA.
2.2 Procedure.
The protocol was approved by the Institutional Review Boards of all involved institutions. Enrollment into the
study ran from December 1998 through August 2001, and follow-up assessments were completed in April 2002.
Potential participants were identified on clinic schedules, and their rheumatologist sent them a letter that briefly
described the study and invited participation. One week before their scheduled appointments, patients who had not
2
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declined (by telephoning their physician’s office) were telephoned by an assistant who described the study, and
potentially interested patients met with the assistant at the clinic before their regular medical appointment. There,
participants provided written consent, were interviewed for demographics and medical history, and completed
baseline measures including questionnaires, tests of grip strength and walking time, and videotaped pain behaviors.
Patients then had their standard medical appointment, and their rheumatologist provided disease activity and
inflammation data. Finally, before the patients left the clinic, the assistant consulted the randomization chart and
informed them verbally and in writing of their assigned method and condition. Participants were instructed to write
in a journal or speak into a cassette tape recorder (which was loaned to them) for 20 minutes daily for four days,
preferably consecutively, at home in a quiet private place, in the week following their baseline appointment. At
home, patients first rated the credibility of their condition and then wrote or spoke on their assigned topic for 4, 20minute sessions, on different days, over the next week. Patients rated their mood before and after each session, and
rated their writing or speaking on several scales after each session. Patients returned to the clinic for follow-up
evaluations 1 month (at which point they returned their writings or recorders and session rating forms), 3 months,
and 6 months after the baseline visit, and at each visit, they completed the same battery of health status measures.
The assessing rheumatologist was blind to experimental condition throughout the study. Participants were paid
$100 for completing all phases of the project.
2.3 Randomization and Group Assignment
Before recruitment, randomization schemes were developed from a random numbers table by a person not
associated with patient recruitment and assessment. Randomization was conducted separately (i.e., stratified) for
both genders and for two ethnic groups (European American or other) to ensure equal representations of these
groups across conditions. Patients were assigned to conditions in blocks of 8 to one of two samples (writing or
speaking) in a 1:1 ratio, and to either the disclosure group or one of the two control groups in a 2:1:1 ratio. (This
stratification and blocking scheme still yielded slightly different sizes of the writing or talking samples because we
were not able to complete the recruitment of full blocks of 8 patients within each gender and ethnicity stratum.)
All participants were given the same general instructions, and the disclosure and both control topics were presented
as possible stress management techniques. Patients were told that grammar and spelling (for the writing sample)
were not important, and they should try to write or speak for the entire time allotted. The topics were as follows:
2.3.1 Disclosure group. Instructions were consistent with those used in most prior studies of emotional disclosure.
Participants were asked to identify a stressful or traumatic event or experience, preferably one that remains
unresolved, and to write (or speak) about this stressful experience, incorporating both facts and deepest feelings.
They were encouraged to make their memories as vivid as possible, including mental images, emotions and bodily
sensations. The instructions also noted that patients may experience strong emotions, but reassured them that that
was both normal and potentially beneficial, and encouraged them to identify and name their feelings. Participants
were also encouraged to revisit and process one stressful event over the four sessions; however, if a particular topic
was no longer upsetting, they were instructed to address another stressful experience.
Control patients in each sample were randomized to one of two non-stress control conditions.
2.3.2 Positive control group. Half of the control patients were instructed to write (or speak) about positive
emotional events in their lives, including both facts and feelings, and to describe their memories as vividly as
possible. If their recollections were negative, participants were to look at positive aspects and avoid dwelling on
negative features. This condition controlled not only for time, effort, and expectations, but also for the personal,
emotional relevance of the topic.
2.3.2 Neutral control group. The other half of the control patients were instructed to write (or speak) about their
daily activities over four different time intervals: Day 1, the previous week; Day 2, the previous day; Day 3, their
plans for the next day; and Day 4, their plans for the next week. They were instructed to avoid discussing feelings,
concerns or opinions regarding their activities. This condition controlled for time, effort, and expectations.
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2.4 Measures
We included several manipulation check measures and measures of disclosure content. We also assessed a broad
range of outcome measures including self-reports, behavioral, clinical, and physiological measures. Our primary
outcome was self-reported pain; the other outcome measures were secondary.
2.4.1 Manipulation Check and Content Measures
Intervention credibility. After participants learned about their writing or speaking assignment and its rationale, they
completed the Credibility Scale [3] to assess how much they thought their assignment was credible as a stress
management technique. Items were rated from 0 to 6 and averaged; higher scores indicate greater credibility.
Immediate mood. Immediately before and after each session, participants rated how they felt ―right now‖ on
specific moods using an abbreviated version of the Positive and Negative Affect Schedule-Expanded Version
[PANAS-X; 35], which has been used elsewhere [16]. Participants rated anger, fear, sadness, and guilt from 0 (not
at all) to 6 (very much).
Post-session ratings. At the end of each session, patients rated their writing or speaking from 0 (not at all) to 6 (very
much) regarding: a) how personal it was; b) how much they revealed their emotions; c) how meaningful it was; and
d) how much they had inhibited or actively held back from talking to others about it.
Linguistic content. All writings and audiotapes were transcribed, and the transcripts were submitted to the Linguistic
Inquiry and Word Count-2007 [LIWC; 26]. This software uses a number of dictionaries and calculates the
percentage of all words in a transcript that are in various language categories. For this study, we recorded total word
count, first person pronouns, positive emotion, negative emotion, cognitive mechanisms, insight, causality, and
health-related words.
2.4.2 Outcome Measures
Affective and sensory pain. The McGill Pain Questionnaire-Short Form [MPQ-SF; 21] assessed these two
dimensions of pain, as currently experienced by the patient. Each of the 11 items was rated on a 0 (none) to 3
(severe) scale, and ratings were averaged.
Self-reported physical and psychological functioning. Patients completed the Arthritis Impact Measurement Scales–
2 [AIMS2; 20], which surveys the effects of arthritis on multiple domains of functioning during the previous month.
Items were rated on a scale of 1 to 5 with respect to the frequency (number of days in a week) that a particular
behavior or symptom was experienced, and ratings were averaged; higher scores indicated greater dysfunction. We
analyzed two scales: a) physical dysfunction, which assesses dysfunction in mobility, walking/bending, hand and
finger function, arm functioning, ability to perform household tasks, and self-care; and b) affective disturbance,
which assesses both anxious and depressive symptoms. The AIMS2 scales have excellent internal consistency, have
been widely used and validated, and are recommended by the American College of Rheumatology for clinical trials.
Pain behavior. A structured observation system [18], which was designed for RA patients, assessed overt pain
behavior. At each evaluation, patients were videotaped in the examination room for 10 minutes by a camera in the
doorway while they engaged in four standardized maneuvers (walking, sitting, standing, and reclining), which were
presented in a random order. The research assistant operated the camera and refrained from interacting with the
patient other than to give directions for the next behavior. Raters were trained to code these videotapes by the
developer of the system (Francis J. Keefe) and achieved high inter-rater reliability during training. Next, these
raters, blind to experimental condition, reviewed study videotapes for the presence of seven pain behaviors-guarding, bracing, grimacing, sighing, rigidity, passive rubbing, and active rubbing. The 10-minute tapes were
divided into 20, 30-second epochs, the presence or absence of each pain behavior during each epoch was recorded,
and a total score of all behaviors across all epochs was calculated. Previous studies have shown this system has very
high inter-observer reliability (> 90%), is valid when compared to global judgments of physicians, and is sensitive to
intervention-induced change [1,2].
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Walking speed and grip strength. The assistant instructed patients to walk ―as quickly as possible, but safely‖ down
a 50-foot corridor, and recorded the time to do so in seconds. Higher values mean slower walking. Also, patients’
grip strength was assessed by having them squeeze as firmly as possible a sphygmomanometer bulb, and the
pressure generated was recorded from two trials with each hand; all four values were averaged to a single score.
Unlike all other measures in the study, higher grip strength values indicate better functioning.
Joint counts. Joint swelling reflects local inflammation and limited motion in affected areas. The patient’s
rheumatologist, blind to the patient’s experimental condition, evaluated 16 joints bilaterally (5 interphalangeal and 5
metacarpal phalangeal joints in addition to shoulder, elbow, wrist, knee ankle and metatarsals, for a total of 32
joints), and the presence or absence of swelling was recorded for each joint.
Physician’s global rating of disease activity. The evaluating physician rated patients’ overall disease activity on a 0
to 100 visual analog, with anchors of 0 = ―no activity,‖ to 100 = ―most activity.‖
Erythrocyte sedimentation rate (ESR). At the end of each examination, blood was obtained and assayed for ESR,
which is a common index of inflammation. Values higher than 20 mm/hr indicate elevated inflammation and
disease activity. This measure was not always requested by the physician, or the patient was not able to go to the
lab; therefore, ESR was missing on approximately 20% of the patients at each visit.
2.5 Data Analyses
Sample size was determined via power analysis, estimated using a calculation developed by Borm et al. [4] for 2group ANCOVA (disclosure vs. combined controls) in the context of randomized trials. We powered the study to
detect a moderate effect size (0.50 SD), which was consistent with a prior meta-analysis [30] and which we deemed
to be clinically meaningful. Calculations indicated that a sample size of approximately 90 would achieve a power of
.8 using 2-tailed tests at an alpha of .05.
All analyses were conducted separately on the writing sample and the speaking sample so that conclusions could be
drawn about these two methods of disclosure. Our original plan was to compare disclosure to the two control
groups combined together, which is reflected in the randomization strategy of a 1:1 disclosure: control ratio. We
also sought to explore secondarily whether the type of control group (emotionally positive or neutral) mattered.
Therefore, our primary analyses were disclosure vs. the combined controls, but secondary analyses compared
disclosure to each of the two control groups separately. The latter comparisons had less statistical power because
each control group was, by design, half the size of the disclosure group.
Analyses proceeded as follows. First, t-tests or chi-squares examined the success of randomization in creating
equivalent disclosure and control groups on demographics and baseline levels of the outcome measures. Next,
attrition analyses compared those who dropped from the study to those who provided follow-up data. We next
analyzed the manipulation checks and processes of disclosure. We compared disclosure and control groups (via ttests) on credibility of the conditions, changes in immediate mood, post-session ratings, and linguistic content—
these latter three variables were averaged over the four writing or speaking days.
The primary analyses compared disclosure and control groups on the outcome measures, for the writing and
speaking samples separately. Primary analyses were conducted in two complementary ways. First, we used analysis
of covariance (ANCOVA) to compare the two groups on each outcome measure at each follow-up point separately,
controlling for the baseline level of the measure. For each significant effect, we present partial eta squared (pη2),
which estimates the proportion of variance in the outcome related to the group factor (disclosure vs. control) while
holding constant baseline scores. Values of pη2 of .01, .06, and .14 are considered to be small, medium, and large,
respectively. In addition, significant group effects were followed by paired t-tests within each group, to determine
how each group changed over time.
In addition to ANCOVAs, we used a second, more sophisticated approach—latent growth curve (LGC) modeling
[37]—to estimate group differences in slopes or rates of change across the baseline and three follow-up periods for
each outcome measure. This is a type of multilevel modeling and is well-suited for the evaluation of clinical
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interventions in randomized trials, where data are collected longitudinally and attrition occurs [22]. This approach
involves the use of constrained structural equation models in which common variance across the repeated measures
is captured in a number of growth factors. This approach complements the ANCOVAs because it examines change
over time, rather than effects at each separate follow-up point. In addition, LGC modeling includes all cases,
including those with only baseline data, and it estimates missing values. This produces less biased estimates than
analyses treating missing data with deletion methods [28], and it accomplishes intent-to-treat analyses by analyzing
all randomized patients. Also, both mean-structure change (continuity) and variance-covariance structure (stability)
are tested simultaneously, and LGC modeling explicitly incorporates time into the model, whereas traditional
analysis models have strong limitations in the measurement of change [29]. Finally, LGC approaches model change
explicitly at the individual level such that variance can be decomposed into fixed effects (i.e., aggregate level
effects) and random effects (intra-individual variation in growth processes. This allows for a greater degree of
accuracy in estimation of the impact of clinical interventions. We tested growth models using Mplus version 5.01
[23]. Because the data were determined to be missing at random, we used the EM maximum likelihood estimation
procedure in Mplus to estimate the growth curves utilizing all randomized cases [28].
3. Results
3.1 Baseline Comparisons of Randomized Groups
Table 1 presents the demographic data for each experimental condition within each sample. To determine the
success of randomization, we compared disclosure and control groups on demographics (age, sex, ethnicity
[European American vs. minority—African American and Hispanic combined], duration of RA, and education) and
baseline levels of the health status measures. Among the 88 patients in the writing sample, the 43 disclosure patients
did not differ from the 45 combined controls (all p > .28) on demographics and all but one of the baseline health
measures; disclosure writers had higher baseline ESR (M = 48.86, SD = 22.10) than combined controls (M = 34.37,
SD = 22.79), (p = .007), and the neutral controls in particular (M = 30.44, SD = 21.04), p = .005. Otherwise,
disclosure writers did not differ from either positive or neutral controls.
Among the 93 patients in the speaking sample, the 48 disclosure patients did not differ from the 45 combined
controls on any demographic or baseline health variable (all p > .12). Similarly, the disclosure speakers did not
differ from the positive control speakers on any health variable, although disclosure speakers were slightly less
educated (M = 13.14 years, SD = 2.40) than positive controls (M = 14.50, SD = 3.14), p = .04. Disclosure speakers
were not different from neutral control speaker on any baseline measure, except disclosure speakers had lower
physician’s global rating of disease activity (M = 27.61, SD = 17.16) than neutral controls (M = 38.56, SD = 19.85),
p = .02.
3.2 Patient Flow, Attrition, and Adherence
As shown in Figure 1, drop-outs occurred almost exclusively immediately after the randomization. Because patients
learned fully about the study, consented, did the baseline assessment, and were randomized during one session,
some patients simply waited until they got home before informing us that they did not want to participate. In the
writing sample, 14 of the 88 patients (15.9%) dropped from the study, and drop-out did not differ between disclosure
(14%) and combined controls (17.8%), positive controls (25%), or neutral controls (9.5%). However, dropping from
the writing sample was associated with being male, χ2 = 4.88, p = .03 (35.7% of men vs. 12.2% of women dropped)
or ethnic minority, χ2 = 6.35, p = .01 (26.2% of minorities vs. 6.5% of European Americans dropped), and
marginally associated with having RA for fewer years (7.9 vs. 14.3 years), t(85) = 1.96, p = .054. Other
demographics (age, education) and most health status measures were unrelated to attrition (all p > .18); however,
those who dropped had higher affective pain at baseline (M = 1.0, SD = 1.06) than those who remained in the study
(M = 0.40, SD = 0.57), t(84) = 2.92, p = .004.
In the speaking sample, 16 of the 93 patients (17.2%) dropped, and drop-out did not differ significantly between
disclosure (22.9%) and combined control groups (11.1%,), positive controls (16.9%), or neutral controls (4.8%).
Drop-out from the speaking sample was marginally related to being male, χ2 = 3.23, p = .07 (33.3% of men vs.
14.1% of women), but was unrelated to all other demographic and baseline measures, including ethnicity (17.9% of
minorities, and 16.7% of European Americans).
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Patients who remained in the study returned their writings or audiotapes, which were reviewed for adherence and
content. Of the 74 patients retained in the writing sample, all but two completed all four days of writing; one of the
37 disclosure writers completed two days, and one of the 37 control writers (a neutral control patient) completed
three days. Of the 77 patients retained in the speaking sample, 37 had been assigned to disclosure, and of them, 32
did all four days, two patients did three days, and one patient each completed two, one, and zero days. Of the 40
control speakers, 38 did all four days, one (a positive control) did three days, and one (a positive control) did two
days. Thus, adherence to the intervention sessions was quite high among both writing groups and the speaking
groups.
3.3 Credibility
For the writing sample, disclosure (M = 3.64, SD = 1.49) did not differ in credibility from combined controls (M =
3.59, SD = 1.87, p = .89), positive control (M = 3.99, SD = 1.53, p = .43), or neutral control (M = 3.21, SD = 2.12, p
= .39). Similarly, for the speaking sample, disclosure (M = 3.32, SD = 1.52) did not differ in credibility from the
combined controls (M = 3.83, SD = 1.56, p = .22); however, the spoken disclosure condition was viewed as less
credible than the positive control (M = 4.30, SD = 1.46, p = .02), and very similar to the neutral control (M = 3.33,
SD = 1.55, p = .98). Thus, for both samples, the control condition(s) were viewed at least as, if not more credible
than, the disclosure condition as a stress management technique. It is notable, however, that all conditions received
only moderate credibility ratings (i.e., the mid-point of the 1 to 7 scale).
3.4 Mood and Post-Session Ratings
Table 2 presents the mean change in each of the four moods (post-session minus pre-session) as well as the postsession ratings, averaged across all days for each patient, for both the writing sample (top half of the table) and
speaking sample (bottom half). In the writing sample, compared to combined controls, disclosure led to
significantly larger increases in anger, sadness, and guilt, but not fear, during the sessions. These effects were due
largely to differences between the disclosure and positive control groups, but not the neutral control group. Postsession ratings showed that disclosure patients rated their writing as significantly more personal, revealing, and
meaningful, than did the combined controls, but all of these differences were due solely to comparisons between
disclosure and the neutral controls; as intended, positive controls were similar to the disclosure condition on these
measures. Also, disclosure writers reported higher levels of inhibition than both positive and neutral controls,
supporting the expectation that disclosure dealt with relatively inhibited topics.
In the speaking sample, disclosure led to more sadness than the combined controls (and the neutral control), but
disclosure did not differ from the combined controls (or positive or neutral controls) on the other three moods.
Disclosure led to significantly higher ratings of revealing and previous inhibition than combined controls, to greater
inhibition than positive controls, and to greater personal nature, revealing, and meaningfulness than neutral controls.
3.5 Content Analyses
Table 3 presents the various linguistic indices provided by LIWC for each condition. For the writing sample,
compared with the combined controls, the disclosure group generated a significantly greater proportion of words
that were categorized as first person, negative emotion, cognitive mechanism (including insight and causal thinking),
and health-related; and these differences were found in comparison to both positive and neutral control conditions.
As expected, disclosure writing led to less positive emotion word use than the positive control group. Disclosure did
not differ from the positive control in the total number of words written, but the disclosure group wrote marginally
more words than the neutral control group. For the speaking sample, the findings were generally similar to the
writing sample, although first person words did not differ between disclosure and control conditions.
A doctoral student read all of the stress disclosure transcripts (both writing and speaking) and categorized the
stressful topic(s) disclosed for each day. For both samples, a substantial portion of the daily transcripts focused on
the patient’s own health problems, typically RA (writing: 34%, speaking: 41%), followed by relationship conflicts,
such as marital difficulties, divorce, or conflicts with friends (writing: 29%, speaking: 23%), and the death or illness
of loved ones (writing: 24%, speaking: 20.5%). Other disclosed topics were much less common: experiences often
linked with shame, such as having an affair, having an abortion, being arrested or jailed, bankruptcy, personal drug
or alcohol problems (writing: 6%, speaking: 7%); childhood physical or sexual abuse (writing: 3%, speaking: 0%),
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family of origin problems such as parental divorce or drug use (writing: 1%, speaking: 0%), adult sexual or physical
victimization (writing: 1%, speaking: 0%), and random stressors such as natural disasters, fires, accidents, being
robbed, or witnessing violence (writing: 1%, speaking: 3%).
3.6 Primary Outcome Analyses for the Writing Sample: ANCOVAs
Table 4 presents the primary outcome data for the writing sample, comparing the disclosure to both the combined
controls as well as the positive and neutral controls, on all outcome measures at all four time-points (baseline and
three follow-up points). The p-values for each follow-up time point are from ANCOVAs, comparing the disclosure
group with each control group individually, covarying the baseline. (Note that baseline values in Tables 3 and 4 are
from only those participants who were retained in the study; that is, who provided any follow-up data.)
In the writing sample, disclosure led to significantly lower sensory pain at 1-month follow-up (pη2 = .06), and less
affective pain at 6-month follow-up (pη2 = .08), than did the combined controls. For both variables, the disclosure
group showed reductions in pain, in comparison to no change or slight increases in the combined controls. There
were no significant effects of disclosure vs. combined control writing on any of the other health outcomes at any
follow-up point.
Compared to the positive controls, there were two significant effects, both favoring disclosure. Disclosure writing
led to less affective pain at 6-month follow-up (pη2 = .11), and greater grip strength at 3-month follow-up (pη2 =
.11). Compared to the neutral control condition, there were three significant effects. Disclosure writing led to less
sensory pain at 1-month follow-up (pη2 = .08) and faster walking speed at 6-month follow-up (pη2 = .09). There
was one unexpected finding, however; the neutral control group had better erythrocyte sedimentation rate than the
disclosure group at 6-month follow-up only (pη2 = .18).
3.7 Primary Outcome Analyses for the Speaking Sample: ANCOVAs
Table 5 presents the primary outcome data for the speaking sample. Compared to the combined controls, disclosure
speaking led to significantly less sensory pain (pη2 = .07) at 6-month follow-up, which was due to both improvement
in the disclosure group and worsening in combined controls. Disclosure also led to significantly less affective pain
(pη2 = .06) at 6-month follow-up than combined control, which was due solely to worsening in the control condition.
In addition to these effects on pain, disclosure speaking led to a faster walking time (pη2 = .06) at 3-month followup, due to improvement in the disclosure group; fewer swollen joints (pη 2 = .05) and an improved physician’s global
rating (pη2 = .09) at 6-month follow-up, due in both cases to much greater improvement in the disclosure than the
combined control group.
Compared to the positive controls, there were several significant effects, all favoring disclosure. Disclosure speaking
led to less sensory pain at 3-month (pη2 = .08) and 6-month (pη2 = .11) follow-ups, and to fewer swollen joints (pη2
= .13) and improved physician’s global rating (pη2 = .10) at the 6-month follow-up. Compared to the neutral control
condition, there was only one effect: disclosure speaking led to improved physician’s global rating at 6 months (pη2
= .10).
3.8 Primary Outcome Analyses: Latent Growth Curve Modeling
Latent growth curve analyses were then conducted for all outcome measures in order to obtain a more robust
estimate of the influences of the experimental condition over time. Preliminary unconditional linear growth models
were specified prior to testing the effects of disclosure versus control to confirm that a linear trajectory provided an
optimal fit to the data and that there was significant variance in the slope term to warrant further conditional models.
These preliminary analyses yielded adequately fitting models using the standard criteria of a non-significant model
χ2, CFI > .9 and an RMSEA <.06 across all outcome variables (except for swollen joint count for comparisons with
positive and neutral controls). We then estimated conditional growth models by regressing the experimental
condition (disclosure vs. control) on each outcome variable. The path coefficients associated with these predictor
variables assess the relationship of experimental condition with variability in the degree of change in the outcome
over time.
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The results are presented in Table 6, and the slope estimate and its p-value are the key indices. For the writing
sample, disclosure led to significant improvements in affective pain and walking speed over time compared to
combined controls. These effects stemmed from a marginally significant improvement in affective pain compared to
the positive controls, and a significant improvement in walking time compared to the neutral controls, which were
the only effects of disclosure when compared to the two specific control groups.
For the speaking sample, disclosure led only to marginal improvements in sensory pain when compared to the
combined controls. However, disclosure led to significantly improved sensory pain, affective pain, and walking time
when compared with the positive controls. There were no differences between disclosure and the neutral controls.
4. Discussion
We found that both written and spoken methods of disclosure, conducted at home for four sessions, provided some
health benefits for people with RA, compared to both emotionally positive or neutral control conditions. These
effects, however, were somewhat limited in scope—for only a few outcomes—and consistency—for only certain
follow-up time points.
The findings differed somewhat by the data analytic method used—ANCOVAs at each of the three follow-up time
points on available patients, or latent growth curve modeling of the trajectory of change over the 6-month period
using data from all randomized participants. ANCOVAs indicated that written disclosure led to lower sensory and
affective pain than the combined controls, although these effects were at different time points (1-month for sensory
and 6-month for affective pain). No other effects at single time points occurred, although latent growth modeling
identified a benefit of written disclosure on affective pain and walking time across the follow-up period. Overall,
these analyses indicate that written emotional disclosure in RA improves the pain, particularly the affective
dimension, and walking time, but not a number of other measures, including self-reported physical or affective
dysfunction, pain behavior, physician’s assessment of disease and joint count, and inflammation.
Spoken emotional disclosure showed more effects in ANCOVAs, but fewer effects in latent growth curve modeling.
Compared to combined controls, spoken disclosure led to improvements in sensory and affective pain, swollen
joints, and disease activity at 6-month follow-up, and improved walking time at 3-month follow-up. Although these
differences were found at specific times, there were few clear trends over the three follow-up points, and the
increased variability in trajectory direction and magnitude led to a less sanguine picture for spoken disclosure when
analyzed via latent growth curve modeling. These analyses found only a marginally significant effect for sensory
pain. Thus, spoken emotional disclosure had a mixed picture, with apparent benefits in pain and joint and disease
status at six months, but this is tempered by the fact that the trajectories over time are quite variable and
inconsistent.
Although the primary analyses compared disclosure with the combined controls, the effects were clarified when
disclosure was compared to both specific control conditions. Thus, although disclosure’s benefits were generally
limited, they occurred in comparison not only to an emotionally neutral control—consistent with prior studies—but
also to an emotionally positive control, which was as personal, meaningful, and revealing as the disclosure
condition. Indeed, latent growth curve modeling indicated that spoken disclosure surpassed the positive emotional
controls on several variables, but did not surpass the neutral controls. Overall, these results suggest that disclosure
specifically about negative or stressful experiences—rather than just emotionally relevant experiences—is
important. Writing or speaking about positive experiences had a temporary mood benefit but did not induce longerlasting, more adaptive changes, which are sometimes seen when an enhanced positive task is used, such as writing
about one’s ―best possible self‖ [15].
Other analyses also support the validity of the findings. The control groups were viewed as or more credibly as the
disclosure group as stress reduction techniques; thus, disclosures’ better outcomes on select variables cannot be
attributed to differential expectations. In addition, compliance was quite good with both disclosure and control
writing and speaking, at least among patients who decided to continue the study once they learned fully about it.
Furthermore, the language used in both written and spoken disclosure and control conditions contained the elements
of emotion and cognition that confirm a successful manipulation.
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On the other hand, a close examination of the process and content of the disclosures sheds a different light that
might clarify how patients approached these techniques and the rather limited effects that were found. First, neither
type of disclosure was viewed as a very credible stress reduction technique—the sample scored only at the mid-point
of the credibility scale. Second, the content of the disclosures were typically not the highly personal, secret, and
unresolved traumatic experiences that this intervention was originally developed to target. Rather, up to 40% of the
disclosures dealt with health problems—typically the stress of having RA. Relationship conflicts, such as divorce or
marital difficulties accounted for another quarter of the disclosures, and the death or illness of loved ones accounted
for a fifth or more of the disclosures. In contrast, shameful experiences including childhood abuse, family of origin
problems, and adult victimization were rarely disclosed. Although such events may simply not have happened to
these patients, we think it is likely that patients chose relatively safe, publicly known, and socially validated
stressors to disclose. Thus, the disclosures we obtained likely led to weaker effects than might have been found with
more powerful, unresolved stressors because sharing frustration about one’s health is rather common , particularly in
medical settings, and disclosing about the death of loved ones has been found to have no benefits [32].
The rate of non-participation was similar among patients assigned to either the writing or the speaking sample (16%
to 17%), but men were more likely than women to withdraw from both samples. Yet, there were some differences
in approaches and reactions to writing and speaking. Ethnic minorities (almost all were African American) were
more likely than European Americans to drop from the writing sample, but not from the speaking sample. Because
experience with writing is linked to higher education, it is likely that ethnic minorities, who had less formal
education than the European Americans in this study, were more likely to find writing uncomfortable. Speaking, in
contrast, is likely less threatening and, therefore, had comparable rates of participation. However, speaking
appeared to engage patients less strongly. Negative mood did not reliably increase after spoken disclosure sessions,
as it did with written disclosure, and such activation of negative emotions is thought to be an indicator of a more
powerful disclosure experience. Thus, spoken disclosure was probably less powerful than written disclosure, which
may have contributed to the less consistent benefits across the follow-up period.
These findings advance earlier studies of disclosure in RA. The finding that written disclosure has some health
benefits—particularly after a few months, is consistent with the study of Smyth et al. [31]. In contrast, Broderick et
al. [5] did not find benefits of written disclosure in RA, but that study was an effectiveness trial and sought to reflect
real world practice by not having the writings submitted to the researchers, whereas submitting the writings may
strengthen disclosure’s effect [26]. Other studies of written disclosure in RA showed benefits on just one of several
measures [6] or had results that were hard to interpret, such as worsening of controls [36], and some studies also had
mixed patient samples [6] or mixed disclosure methods [36].
Regarding spoken disclosure, our results generally support those of Kelley et al. [13] who found benefits on a few
outcomes, but the current study used more credible control conditions than did Kelley et al., who had control
patients describe landscape pictures. Two other studies found no clinical benefits of spoken disclosure, although the
sample sizes were smaller in one [12], and some benefits of immune parameters were found in the other [34].
Overall, the findings suggest modest or limited support for both written and spoken emotional disclosure among
people with RA, with effects limited to a few outcomes and generally later rather than earlier time points, such as 6
months after disclosure. Nonetheless, it is noteworthy that such a simple and low-cost intervention has any benefit
at all. The findings also remind us that stress and negative emotions are potentially important intervention targets
for some patients with RA, and encouraging patients to approach rather than avoid such emotions can be beneficial.
Yet, the effects of written or spoken emotional disclosure are limited enough in both magnitude and breadth of
outcomes that this technique likely can serve only a supplemental role, if any, in the care of patients with RA. Also,
disclosure does not appear to be for everyone. Many men withdrew, and only about one-third of potential patients
took part in this study—a figure that is very consistent with final participation rates in studies that recruited using
similar [13] or different [5,31] methods. It may be that the majority of patients are not interested in this sort of
intervention, and future research might explore ways to increase participation, such as motivational enhancement.
Even among interested patients, this intervention is probably indicated for only a subset. It has been hypothesized
that patients who can acknowledge unresolved stressors but who inhibit their feelings and have little social support
for disclosure might benefit the most from disclosure [17], but little research has tested this hypothesis, and
supplemental analyses of the current sample (not shown here) failed to identify baseline moderators. Even with
appropriately targeted patients, however, emotional disclosure by itself may have limited effects unless patients are
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also given skills to help manage or regulate their emotions and stressful relationships. It would be valuable to test
the benefits of combining disclosure with emotion regulation and interpersonal skills training.
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Figure Captions
Figure 1. Flow of participants through the study.
Summary
Both written and spoken methods of emotional disclosure have some health benefits for patients with rheumatoid
arthritis, but the effects are limited.
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Table 1. Demographic Data for Each Experimental Condition, for Patients in the Writing Sample (Top) and Speaking Sample (Bottom)
Sample / Variable

Full Sample

Disclosure

Combined
Control

Positive Control

Neutral Control

Female n (%)

74 (84%)

38 (88.4%)

36 (80%)

19 (79%)

17 (81%)

Male n (%)

14 (16%)

5 (11.6%)

9 (20%)

5 (21%)

4 (19%)

European American

46 (52%)

24 (55.8%)

22 (48.9%)

11 (45.8%)

11 (52.4%)

African American

41 (47%)

18 (41.9%)

23 (51.1%)

13 (54.2%)

10 (47.6%)

Hispanic American

1 (1%)

1 (2.3%)

0 (0%)

0 (%)

0 (0%)

Age M (SD)

54.9 (10.8)

55.4 (11.7)

54.3 (10.0)

53.1 (10.0)

55.7 (10.0)

Education M (SD)

13.6 (2.4)

13.4 (2.4)

13.8 (2.3)

14.0 (2.7)

13.6 (1.7)

RA Duration M (SD)

13.2 (11.3)

14.6 (11.4)

12.0 (11.1)

11.3 (9.3)

12.8 (13.1)

Female n (%)

78 (84%)

40 (83.3%)

38 (84.4%)

20 (83.3%)

18 (85.7%)

Male n (%)

15 (16%)

8 (16.7%)

7 (15.6%)

4 (16.7%)

3 (14.3%)

European American

54 (58%)

28 (58.3%)

26 (57.8%)

13 (54.2%)

13 (61.9%)

African American

38 (41%)

20 (41.7%)

18 (40%)

11 (45.8%)

7 (33.3%)

Hispanic American

1 (1%)

0 (0%)

1 (2.2%)

0 (0%)

1 (4.8%)

Age M (SD)

54.3 (11.6)

53.1 (11.3)

55.5 (11.9)

58.0 (12.2)

52.6 (11.1)

Education M (SD)

13.5 (2.6)

13.1 (2.4)

14.0 (2.7)

14.5 (3.1)

13.4 (2.1)

RA Duration M (SD)

9.3 (8.4)

9.0 (7.6)

9.6 (9.3)

10.2 (11.0)

8.9 (7.1)

Writing Sample

Ethnicity n (%)

Speaking Sample

Ethnicity n (%)
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Table 2. Mood Change and Post-session Ratings for the Disclosure and Control Groups (Combined, Positive, and Neutral) for the Writing Sample (Top)
and Speaking Sample (Bottom)
Sample / Variable

Disclosure
M (SD)

Combined
Control
M (SD)

Disclosure v.
Combined
Control
p-value

Positive Control
M (SD)

Disclosure
v. Positive
Control
p-value

Neutral Control
M (SD)

Disclosure v.
Neutral
Control
p-value

Anger change

0.40 (0.99)

-0.19 (0.93)

.009

-0.36 (1.00)

.009

-0.02 (0.84)

.12

Fear change

0.08 (1.05)

-0.06 (0.47)

.45

-0.18 (0.53)

.31

0.06 (0.38)

.94

Sadness change

0.47 (1.12)

-0.08 (0.60)

.01

-0.14 (0.60)

.03

0.00 (0.61)

.10

Guilt change

0.14 (1.00)

-0.28 (0.74)

.04

-0.45 (0.76)

.03

-0.11 (0.69)

.34

Personal nature

5.08 (0.90)

4.17 (1.92)

.01

4.94 (1.30)

.63

3.40 (2.14)

<.001

Revealing

4.88 (0.88)

3.83 (1.86)

.003

4.70 (1.25)

.54

3.00 (2.00)

<.001

Meaningful

4.79 (1.05)

3.84 (1.87)

.008

4.98 (0.94)

.52

2.75 (1.90)

<.001

Inhibited

3.02 (1.57)

1.92 (1.62)

.004

1.91 (1.68)

.02

1.93 (1.61)

.02

Anger change

0.16 (1.16)

-0.10 (1.15)

.34

-0.07 (1.60)

.55

-0.13 (0.48)

.31

Fear change

0.04 (0.93)

-0.05 (0.93)

.66

-0.04 (1.00)

.77

-0.07 (0.88)

.67

Sadness change

0.36 (1.12)

-0.18 (1.07)

.03

-0.09 (1.46)

.19

-0.26 (0.44)

.02

Guilt change

-0.05 (1.08)

-0.15 (0.93)

.66

-0.18 (1.20)

.69

-0.13 (0.56)

.78

Personal nature

4.63 (1.31)

4.22 (1.05)

.13

4.70 (0.84)

.83

3.78 (1.04)

.01

Revealing

4.64 (1.19)

3.82 (1.10)

.02

4.20 (0.63)

.39

3.48 (1.32)

.005

Meaningful

4.21 (1.35)

3.94 (1.27)

.36

4.65 (0.96)

.22

3.30 (1.18)

.01

Inhibited

2.71 (1.55)

1.82 (1.88)

.03

1.54 (2.12)

.02

2.08 (1.65)

.15

Writing Sample

Speaking Sample
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Table 3. Linguistic Content for the Disclosure and Control Groups (Combined, Positive, and Neutral) for the Writing Sample (Top) and Speaking Sample
(Bottom)
Sample / Variable

Disclosure
M (SD)

Combined
Control
M (SD)

Disclosure v.
Combined
Control
p-value

Positive Control
M (SD)

Disclosure
v. Positive
Control
p-value

Neutral Control
M (SD)

Disclosure v.
Neutral
Control
p-value

Word count

377 (342)

265 (133)

.06

305 (146)

.39

225 (108)

.07

I / first person

9.38 (2.89)

6.82 (3.15)

<.001

7.21 (2.87)

.009

6.43 (3.43)

.001

Positive emotion

2.54 (0.92)

3.51 (1.82)

.004

4.93 (1.28)

<.001

2.09 (0.94)

.09

Negative emotion

3.16 (1.23)

0.87 (0.91)

<.001

1.07 (0.91)

<.001

0.66 (0.88)

<.001

Cognitive mechanisms

18.15 (2.56)

15.22 (3.56)

<.001

16.18 (2.56)

.008

14.26 (4.19)

<.001

Insight

2.63 (0.89)

1.43 (1.17)

<.001

1.94 (0.72)

.005

0.91 (1.30)

<.001

Causal

1.45 (0.50)

1.18 (0.60)

.03

1.41 (0.57)

.76

0.95 (0.55)

.001

Health

2.20 (1.46)

1.15 (0.99)

<.001

0.86 (0.62)

<.001

1.43 (1.21)

.05

Word count

1620 (930)

1278 (800)

.09

1524 (925)

.72

1045 (593)

.02

I / first person

8.66 (2.23)

8.59 (2.21)

.88

8.39 (2.28)

.67

8.78 (2.18)

.85

Positive emotion

2.34 (0.70)

3.22 (1.18)

<.001

3.92 (1.05)

<.001

2.57 (0.89)

.30

Negative emotion

2.24 (0.85)

0.98 (0.54)

<.001

1.05 (0.43)

<.001

0.91 (0.63)

<.001

Cognitive mechanisms

20.02 (1.99)

18.08 (2.28)

<.001

18.55 (2.38)

.02

17.63 (2.14)

<.001

Insight

2.63 (0.80)

1.60 (0.73)

<.001

1.97 (0.76)

.004

1.24 (0.50)

<.001

Causal

1.58 (0.41)

1.21 (0.43)

<.001

1.27 (0.42)

.01

1.15 (0.44)

<.001

Health

1.37 (0.64)

0.91 (0.70)

.005

0.84 (0.59)

.004

0.99 (0.80)

.06

Writing Sample

Speaking Sample
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Table 4. Writing Sample: Baseline and Follow-up Values of Outcome Measures for the Disclosure and Control Groups (Combined, Positive, Neutral), and
Results of Analysis of Covariance at Each Follow-up Point
Variable / Time Point

Sensory Pain
Baseline
1-month
3-month
6-month
Affective Pain
Baseline
1-month
3-month
6-month
Physical dysfunction
Baseline
1-month
3-month
6-month
Affective dysfunction
Baseline
1-month
3-month
6-month
Pain Behavior
Baseline
1-month
3-month
6-month
Grip strength
Baseline

Disclosure
M (SD)

Combined Control
M (SD)

Disclosure v.
Combined
Control
p-value

Positive Control
M (SD)

0.75 (0.53)
0.56 (0.57)
0.71 (0.59)
0.59 (0.52)

0.83 (0.68)
0.89 (0.72)
0.68 (0.63)
0.83 (0.76)

.04
.64
.17

0.91 (0.68)
0.90 (0.85)
0.80 (0.74)
0.99 (0.84)

.21
.89
.09

0.75 (0.69)
0.88 (0.61)
0.56 (0.50)
0.68 (0.65)

.045
.36
.59

0.41 (0.52)
0.40 (0.59)
0.31 (0.43)
0.24 (0.35)

0.39 (0.63)
0.55 (0.62)
0.41 (0.57)
0.51 (0.66)

.23
.35
.02

0.39 (0.69)
0.53 (0.68)
0.52 (0.76)
0.60 (0.75)

.43
.16
.02

0.39 (0.59)
0.57 (0.58)
0.30 (0.28)
0.43 (0.56)

.28
.96
.09

2.14 (0.61)
2.12 (0.65)
2.03 (0.65)
1.94 (0.61)

2.33 (0.74)
2.06 (0.77)
2.13 (0.77)
2.22 (0.81)

.09
.81
.16

2.35 (0.78)
2.05 (0.69)
2.20 (0.89)
2.25 (0.77)

.14
.99
.22

2.32 (0.73)
2.07 (0.85)
2.07 (0.65)
2.19 (0.87)

.15
.74
.26

2.46 (0.90)
2.36 (0.81)
2.43 (0.88)
2.39 (0.86)

2.41 (0.68)
2.18 (0.66)
2.28 (0.69)
2.35 (0.66)

.37
.42
.95

2.44 (0.67)
2.27 (0.70)
2.44 (0.72)
2.44 (0.73)

.72
.90
.70

2.37 (0.71)
2.12 (0.65)
2.13 (0.65)
2.26 (0.59)

.29
.16
.62

14.68 (9.30)
13.17 (8.86)
10.55 (7.28)
14.83 (10.11)

13.40 (8.96)
12.00 (8.27)
12.02 (6.66)
14.53 (7.48)

.81
.17
.90

12.60 (9.43)
11.52 (8.12)
10.60 (7.28)
15.50 (8.09)

.72
.62
.57

14.16 (8.68)
12.43 (8.62)
13.21 (6.03)
13.61 (6.95)

.92
.12
.75

219.11 (119.61)

223.14 (123.76)

238.79 (111.54)
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1-month
3-month
6-month
Walking time
Baseline
1-month
3-month
6-month
Swollen joint count
Baseline
1-month
3-month
6-month
Physician global rating
Baseline
1-month
3-month
6-month
Erythrocyte sed rate
Baseline
1-month
3-month
6-month

226.93 (120.78)
245.56 (117.66)
232.04 (117.54)

232.24 (123.27)
225.10 (129.80)
223.11 (113.19)

.73
.07
.44

243.06 (111.84)
223.68 (123.77)
235.83 (109.64)

.88
.02
.53

223.13 (134.49)
226.45 (138.66)
211.05 (118.14)

.72
.45
.47

15.92 (7.80)
15.24 (6.78)
14.98 (6.08)
13.70 (3.44)

15.88 (5.54)
15.16 (5.28)
15.94 (6.96)
16.50 (5.07)

.96
.37
.14

15.40 (6.40)
15.10 (6.46)
16.27 (8.77)
15.26 (3.60)

.93
.35
.88

16.33 (4.72)
15.23 (4.08)
15.56 (4.13)
17.43 (5.89)

.99
.57
.05

4.47 (5.17)
3.00 (4.08)
2.89 (3.95)
3.61 (4.22)

4.92 (4.90)
4.21 (5.07)
3.64 (4.78)
3.92 (3.86)

.32
.54
.81

4.39 (4.53)
2.47 (2.95)
2.28 (3.97)
4.39 (3.97)

.59
.55
.49

5.42 (5.29)
5.58 (5.98)
5.00 (5.22)
3.47 (3.81)

.08
.13
.80

30.10 (19.30)
24.60 (21.60)
19.44 (14.91)
23.69 (21.58)

29.77 (18.25)
24.52 (20.75)
22.09 (18.51)
25.46 (17.69)

.98
.42
.70

25.93 (15.23)
18.67 (15.02)
19.56 (18.92)
30.65 (18.21)

.55
.76
.20

33.41 (20.45)
29.39 (23.86)
24.76 (18.25)
20.56 (16.25)

.70
.31
.52

46.06 (20.56)
49.03 (22.79)
40.00 (21.72)
46.37 (18.19)

35.15 (23.73)
37.48 (29.40)
31.65 (27.38)
30.50 (23.57)

.56
.96
.27

39.75 (25.66)
41.23 (31.26)
38.14 (30.61)
40.09 (29.73)

.66
.57
.66

30.82 (21.63)
34.44 (28.46)
26.29 (24.03)
23.47 (15.33)

.96
.41
.008

Note: Baseline data are from only those participants who provided follow-up data (n = 74 participants in the writing sample).
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Table 5. Speaking Sample: Baseline and Follow-up Values of Outcome Measures for the Disclosure and Control Groups (Combined, Positive, Neutral),
and Results of Analysis of Covariance at Each Follow-up Point
Variable / Time Point

Sensory Pain
Baseline
1-month
3-month
6-month
Affective Pain
Baseline
1-month
3-month
6-month
Physical dysfunction
Baseline
1-month
3-month
6-month
Affective dysfunction
Baseline
1-month
3-month
6-month
Pain Behavior
Baseline
1-month
3-month
6-month
Grip strength
Baseline

Disclosure
M (SD)

Combined Control
M (SD)

Disclosure v.
Combined
Control
p-value

Positive Control
M (SD)

0.84 (0.75)
0.70 (0.58)
0.77 (0.64)
0.68 (0.63)

0.78 (0.58)
0.72 (0.50)
0.85 (0.64)
0.93 (0.59)

.73
.36
.03

0.69 (0.54)
0.60 (0.35)
0.94 (0.74)
1.01 (0.59)

.70
.05
.02

0.88 (0.62)
0.84 (0.60)
0.77 (0.56)
0.86 (0.59)

.43
.90
.23

0.40 (0.67)
0.34 (0.53)
0.46 (0.62)
0.39 (0.47)

0.53 (0.55)
0.52 (0.63)
0.70 (0.89)
0.72 (0.78)

.28
.28
.046

0.49 (0.48)
0.41 (0.65)
0.76 (0.97)
0.75 (0.85)

.71
.18
.06

0.56 (0.62)
0.62 (0.60)
0.64 (0.84)
0.69 (0.73)

.12
.52
.10

2.15 (0.75)
1.98 (0.71)
1.96 (0.77)
2.01 (0.72)

2.15 (0.69)
2.05 (0.67)
2.14 (0.79)
2.04 (0.66)

.80
.21
.84

2.14 (0.76)
2.12 (0.76)
2.34 (0.93)
2.16 (0.77)

.43
.06
.41

2.15 (0.64)
1.99 (0.60)
1.96 (0.62)
1.92 (0.62)

.78
.87
.59

2.42 (0.73)
2.37 (0.68)
2.45 (0.78)
2.40 (0.76)

2.46 (0.76)
2.23 (0.70)
2.46 (0.79)
2.44 (0.73)

.18
.86
.90

2.47 (0.90)
2.23 (0.80)
2.42 (0.83)
2.32 (0.73)

.26
.61
.47

2.46 (0.62)
2.24 (0.62)
2.49 (0.79)
2.57 (0.73)

.26
.83
.40

11.90 (7.16)
12.32 (8.36)
14.22 (9.38)
12.63 (10.63)

12.52 (8.57)
11.56 (8.64)
10.90 (8.10)
12.60 (7.89)

.41
.11
.96

14.04 (8.64)
11.98 (10.06)
10.57 (8.41)
13.83 (8.96)

.42
.15
.72

10.99 (8.44)
11.17 (7.29)
11.17 (8.06)
11.43 (6.77)

.56
.31
.79

261.53 (126.00)

251.50 (119.17)

238.64 (128.02)
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1-month
3-month
6-month
Walking time
Baseline
1-month
3-month
6-month
Swollen joint count
Baseline
1-month
3-month
6-month
Physician global rating
Baseline
1-month
3-month
6-month
Erythrocyte sed rate
Baseline
1-month
3-month
6-month

280.00 (125.59)
283.10 (123.02)
293.80 (124.37)

276.06 (118.36)
277.70 (126.20)
277.57 (116.79)

.94
.93
.46

262.46 (139.86)
241.37 (151.40)
253.59 (130.85)

.96
.39
.22

289.66 (94.05)
308.58 (93.22)
300.35 (99.68)

.80
.32
.96

14.95 (8.22)
14.16 (5.75)
13.27 (4.79)
13.33 (5.00)

15.54 (5.52)
15.91 (6.41)
15.44 (6.27)
14.94 (5.27)

.32
.049
.32

15.07 (5.11)
14.69 (3.96)
14.78 (4.73)
15.65 (3.89)

.96
.20
.11

16.01 (5.99)
17.12 (8.12)
16.03 (7.46)
14.32 (6.31)

.15
.06
.93

4.59 (5.91)
4.33 (5.49)
3.55 (4.24)
1.85 (2.97)

5.45 (6.20)
3.79 (4.99)
3.00 (3.46)
3.87 (4.69)

.39
.32
.053

4.70 (6.03)
4.58 (6.06)
2.94 (3.96)
4.39 (4.60)

.72
.78
.01

6.20 (6.43)
3.05 (3.72)
3.05 (3.10)
3.40 (4.83)

.08
.31
.27

27.53 (16.70)
28.11 (17.82)
26.74 (20.07)
16.59 (11.58)

33.76 (19.75)
27.00 (19.91)
23.21 (19.60)
26.89 (19.72)

.51
.32
.01

27.78 (18.46)
24.06 (18.17)
22.13 (18.49)
26.82 (19.34)

.70
.55
.03

39.74 (19.60)
29.63 (21.48)
24.11 (15.33)
26.95 (20.55)

.45
.36
.02

34.77 (20.01)
38.11 (19.69)
36.70 (21.67)
35.19 (18.98)

42.03 (27.62)
39.39 (23.05)
37.91 (23.87)
43.58 (27.05)

.23
.93
.60

46.88 (32.93)
42.82 (27.09)
49.14 (25.91)
47.69 (34.94)

.17
.24
.88

37.72 (21.97)
35.75 (17.99)
29.63 (18.91)
40.61 (20.18)

.40
.18
.48

Note: Baseline data are from only those participants who provided follow-up data (n = 77 participants in the speaking sample).
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Table 6. Results of Latent Growth Curve Modeling of Disclosure vs. Combined Control Groups, Positive Control, and Neutral Control for Patients in the
Writing Sample (Top) and Speaking Sample (Bottom)

Sample / Outcome Measure
Writing Sample
Sensory pain
Affective pain
Physical dysfunction
Affective dysfunction
Pain behavior
Grip strength
Walking time
Swollen joint count
Physician global rating
Erythrocyte sed rate
Speaking Sample
Sensory pain
Affective pain
Physical dysfunction
Affective dysfunction
Pain behavior
Grip strength
Walking time
Swollen joint count
Physician global rating
Erythrocyte sed rate
1
2

Disclosure vs. Combined Controls
Path
SE
t
p
Estimate1

Disclosure vs. Positive Controls
Path
SE
t
p
Estimate

0.04
0.05
0.03
0.01
0.41
-3.34
0.39
0.03
0.84
-0.41

0.04
0.02
0.02
0.02
0.40
3.35
0.20
0.07
0.91
0.70

0.84
2.04
1.70
0.33
1.02
-1.00
1.99
0.41
0.93
-0.58

.40
.04
.09
.74
.31
.32
.047
.68
.35
.56

0.08
0.05
0.04
0.02
0.02
-5.06
0.11
NA2
0.61
0.41

0.05
0.03
0.02
0.03
0.05
3.44
0.19

1.49
1.78
1.57
0.60
0.32
-0.15
0.57

.14
.09
.12
.55
.75
.14
.57

0.45
0.79

1.33
0.53

.18
.60

0.09
0.03
0.01
0.01
0.01
-3.58
0.13
0.43
1.44
0.68

0.05
0.03
0.03
0.03
0.35
2.76
0.15
0.40
0.94
0.83

1.91
1.13
0.35
0.33
0.02
-1.30
0.91
1.06
1.54
0.82

.06
.26
.73
.74
.98
.20
.36
.29
.12
.41

0.16
0.07
0.03
0.01
0.03
-1.94
0.39
NA
-0.03
0.13

0.06
0.03
0.02
0.03
0.05
3.02
0.19

2.79
2.74
1.23
0.41
0.59
-0.64
2.01

.005
.006
.22
.68
.56
.52
.04

0.48
0.99

-0.06
0.13

.95
.90

Disclosure vs. Neutral Controls
Path
SE
t
p
Estimate
-0.01
0.01
0.02
-0.00
-0.02
-2.44
0.22
NA
0.08
-0.49

0.03
0.01
0.01
0.02
0.03
1.71
0.10

-0.17
0.41
1.54
-0.07
-0.67
-1.43
2.35

.86
.68
.13
.94
.51
.15
.02

0.23
0.39

0.35
-1.24

.73
.21

0.02
0.02
0.01
0.02
0.02
-0.30
0.00
NA
0.05
0.62

0.03
0.01
0.00
0.02
0.03
1.63
0.09

0.58
1.36
-0.49
1.04
0.68
-0.19
0.04

.56
.17
.62
.30
.49
.85
.96

0.21
0.40

0.21
1.54

.84
.12

Path estimates are the unstandardized coefficients of the relationship between experimental group and slope estimate variance.
Path estimates not available for swollen joint count for analyses of disclosure vs. specific control groups because the model did not converge or adequately fit.
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